I. Introduction
In the last decade, industry as a whole has been under increasing pressure to meet stringent social and environmental norms in the international market. Rising awareness of global environmental and social problems, mainly accelerated by rising consumer pressure, has forced Western companies to recognize these demands in their production processes and investment strategies. For example, large international buyers have stipulated their own codes of corporate ethics and noncompliant suppliers are therefore being forced to reconsider these standards in their own operations. This concept of a so called`c orporate code of conduct'' has become increasingly important since the beginning of this decade and was first adopted in the USA with the goal of highlighting the role of socially responsible enterprises. Focusing on the textile and clothing sector, several Western companies have already introduced such codes which a growing number of textile enterprises in developing countries working under subcontracting arrangements must fulfil [1] .
In reality, very often small-and mediumscale enterprises are at a loss as to how to effect the technical and managerial changes that would enable them to meet the emerging social and environmental standards. UNIDO, therefore, has launched an initiative to undertake assessment of industrial processes with a view to facilitating comparisons against global performance norms, as well as like enterprises. By offering opportunities for cost-effective improvement in areas of identified performance gaps, the new methodology would enable industry in developing countries to be more globally competitive, and not victims of strong and rigid standards, such as those inherent in ecolabelling requirements. This methodology is based on three different approaches: benchmarking, life cycle analysis and social auditing.
II. The conceptual pillars
Benchmarking is a concept which has become important and``fashionable'' for industrial management in the 1990s. In the manufacturing sector, benchmarking is commonly used where predominantly quantitative economic parameters, e.g. inventory turnover, set-up times, lead time, number of vendors, direct labour time or working time, market share, return on sales, return on equity are measured (Miller et al., 1992, pp. 212-22) . Here this concept is chosen to integrate social and environmental analysis for assessing the performance of selected textile enterprises in India, Indonesia and Zimbabwe.
The various definitions of benchmarking presented in the literature do not differ significantly in essence. According to Spendolini, who has done much groundbreaking work on the creation of a framework for benchmarking analysis, benchmarking is``a continuous, systematic process for evaluating the products, services, and work processes of organizations that are recognized as representing best practices for the purpose of organizational improvement'' (Spendolini, 1992, p. 9). By comparing a single activity to a better one, or a best case, benchmarks as points of reference are identified, and performance gaps and their reasons become more readily obvious. 
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social assessment approach as developed by Zadek and Evans (1993) .
Whereas the applications of benchmarking in the field of production processes are common, the use of benchmarking concerning the environmental impact is scarce. Existing theoretical literature is very limited and Helminen's thesis on environmental benchmarking in the pulp and paper industry, which like the textile industry is a process sector, has been used with modifications as guide to formulate the present methodology (Helminen, 1994) . Environmental benchmarking brings together various factors affecting a company's overall performance. Energy efficiency, for example, not only measures environmental friendliness, but also production efficiency, which in turn has direct economic implications.
Here the life cycle assessment (LCA) approach was used to conduct the environmental assessment. LCA, as well as other material flow models, is being increasingly used in various industrial sectors and at different decision making levels in order to seek out environmentally friendly solutions. SETAC defines LCA as à`p rocess to evaluate the environmental burdens associated with a product, process, or activity by identifying and quantifying energy and materials used and wastes released to the environment; to assess the impact of those energy and material uses and releases to the environment; and to identify and evaluate opportunities to affect environmental improvements'' (SETAC, 1993b, p. 5). The life cycle approach reflects the principle that a manufacturer is directly responsible for all environmental effects of its product, and not only effects which arise at his production plant. Due to practical reasons, in the preparatory phase of the pilot study presented here, environmental assessment has been reduced to an inputoutput material balance analysis, rather than a full-scale life cycle analysis from cradle to grave.
The second analytic tool used within the benchmarking framework is the social assessment approach, also called``social auditing''. According to Zadek and Evans it is a``process of defining, observing and reporting measures of an organisation's ethical behaviour and social impact against its objectives, with the participation of its stakeholders, and the wider community'' (Zadek and Evans, 1993, p. 7) . Social assessment indicators must include objective internal and external yardsticks that permit year-on-year comparisons, external comparisons and subjective feedback from stakeholders (Zadek and Evans, 1993, p. 23) .
It must be recognized that one social indicator cannot be readily measured against another, because the ethical question of which of these indicators is the more valuable cannot be answered by a social assessment. The conclusions of a social assessment report cannot be fully expressed in terms of``profit'' or``loss'', but need to include performance measures against both internal and external social benchmarks as well.
It should be noted that there is need for some caution in the use of indicators that compare a company's performance over time against that of other businesses, as there are difficulties associated with placing numerical values on the many different social costs and benefits. Performance indicators should therefore typically be a mix of qualitative and quantitative parameters, in order to include non-quantifiable ethical issues into corporate assessment.
For a typical medium-to small-scale manufacturing company engaged in the production of final consumer goods, social and ethical values would be centred around worker welfare and consumer satisfaction, rather than social interests of the community at large. If the enterprise is exporting goods, its stakeholders would also include the foreign consumer in a developed market, whose satisfaction may tend to be influenced by the social and ethical impact of the firm's production methods. In both cases, the most relevant stakeholder groups for a company in a developing country are its employees and consumers of its products. This has to be taken into account by identifying social performance indicators.
III. Framework for assessing industrial processes
The following part descibes how the three methodological tools outlined above have been combined into a single framework for assessing environmental and social performance of industrial processes. An overview of the systematic framework may be observed in Figure 1 .
In this pilot application nine textile factories engaged in woven fabric finishing of cotton materials, three each in India, Indonesia and Zimbabwe, were selected and analysed by the multidisciplinary UNIDO project team [2] . The assessment was conducted at two levels: one was assessing performance against national and international standards; and a second was assessing performance against other companies.
The starting point of the assessment framework was the system definition, which defines the boundaries of the system and the time frame. Within this process four basic components have to be determined:
. Corporate management and organizational activities.
. Process stages describing various steps in the production process.
. Inputs including materials, energy and water.
. Outputs including final products, byproducts, emissions, waste. The next step is the identification of environmental, technical and social parameters, in order to assess the performance of the previously defined system.
According to the system, definition variables for the environmental assessment can be chosen in terms of inputs and outputs to get a systematic view. Material and energy inputs as well as emissions and outputs are identified according to their renewable and non-renewable character and load media.
In this case study, the production unit, i.e. a woven cotton finishing factory, was the object of analysis and inventories were calculated starting at the mill gate (in) and ending at the mill gate (out). The purpose of the assessment was to identify and measure relevant environmental pressure points (points where environmental impact arise) in the production of 1 kg finished woven cotton fabric (functional unit) to be used for shirts and blouses. Because of the defined boundaries, some factors were not included, such as:
. environmental pressures and expenditure arising from acquisition, processing and transportation of energy carriers and raw materials;
. environmental pressures arising from installation of production machinery and equipment, other infrastructure, and also maintenance; and . small quantities of input materials (5 per cent in most cases, except for hazardous substances).
The case studies include only limited aspects of recycling since the system boundaries are defined from mill gate to mill gate.
Social performance assessment focused on in-factory working conditions and the skills of workers who have direct contact with the production processes. This helped in identifying cases where a higher environmental burden occurs on account of inadequate working conditions and lack of knowledge. The social indicators were identified by the UNIDO project-team together with the key stakeholders in the manufacturing enterprises. The diverse social requirements comprising the textile corporate code of ethics could be easily identified in these categories and subcategories.
The assessment of the identified parameters serves as the basis for comparing the performance of a company against other companys (benchmarking). In order to assess performance of enterprises with national and international norms and standards, the identification of appropriate reference levels is required. Table I gives an overview about the major environmental, technical and social standards and guidelines used within this pilot application in the textile sector.
IV. Selection of partners and data collection
In deciding whom to benchmark, it was taken into consideration that choosing partners who are too similar diminishes the opportunity for real learning, whereas choosing partners who are too dissimilar hinders comparative analysis. Therefore, certain criteria for the sample of enterprises were established:
. they should be willing to share and provide data;
. preferably, they should be export oriented; and at least one factory in each country should be a market leader and/or represent world-class performance in the industry.
To obtain an appropriately similar``sample'', it was also important that units in India, Indonesia and Zimbabwe be identified with a similar scale of operation, fibre type and more or less similar product segment (purposive sampling). Nonetheless, the size of operation of the selected factories varies from 5,000kg to 12,000kg cotton a day. While the sample size was limited to nine companies, it is considered adequate at this stage for developing benchmarking methodology in the preparatory phase. The ideal sample may be approximately 20 units in each country, because only when a large sample of companies are audited in the field does it become possible to identify``best'' and`w orst'' practices. The environmental investigation took a process flow chart as a starting point, which was tailored to the specific production patterns in each factory and used as the basis to inventory input/output data. Primary data collected from the factories have been used to calculate the environmental loads at each process stage. Wherever necessary, secondary information has been used to supplement and facilitate calculations. Questionnaires and interviews formed the basis for assessing in-factory working conditions as well as to elicit environmental information. Due to the very limited scale of this pilot project, estimation of reliability of the collected data has not been carried out. This seemed to be justifiable, because the major objective has been the development of the methodological framework. For more detailed information on questionnaires, responses and calculation see the comprehensive appendix of the report by Kumar et al. (1998) .
V. Results
For purposes of illustration, the results of only three factories (out of the nine) in terms of the environmental/technical and social assessment of selected parameters are presented here. To maintain confidentially, the names of the companies have not been disclosed and they are referred to as factories A, B and C. Factories A and C are medium scale factories whereas factory B is a large one. All three factories export between 40 to 50 per cent of their annual production. All data are reported for the years 1996-97. In this respect the three companies are fairly similar, yet they do have differences associated with housekeeping practices, management systems, etc.
A. Assessing and benchmarking environmental performance
This section presents some results of the assessment of factories A, B, C and comparisons with appropriate national and international standards or best available technologies (BAT) for each of the following parameters: 1 water consumption (Table II) ; 2 energy consumption (thermal and electrical (Table III) ); 3 water emissions: ± chemical oxygen demand (COD), results for biological Factories A and C exceed energy consumption inherent in BAT by more than 80 per cent. In factory A this is on account of excessive electricity consumption, most of which arises in the mercerizing, wet finishing and drying stages of the production process. There is a clear need to reduce energy usage through a change in technology and/or better housekeeping.
. Factory C's consumption of thermal energy is almost double that of BAT due mainly to losses in steam generated for drying and wet processing. There is a need for factories A and C to consider changes in technologies in their energy intensive stages of production and to move closer to the best available technologies.
. The countries in which factories A and C operate are also among those where energy supplies are heavily subsidised. Removal of price subsidies for energy in these countries is essential as an incentive for better utilisation of energy.
Inference: COD .
The performance of factories A and B with respect to COD is quite satisfactory and the ratio between BOD and COD lies in the acceptable range of 1:2 and 1:3 for most textile effluents.
. Factory C has very high levels of COD discharge since no treatment at all is undertaken.
. Factory C also has a very high BOD/COD ratio of 1:10.5 due to the fact that waste water is discharged without treatment to aeration ponds to decrease the BOD load. This, combined with high COD levels, increases the ratio substantially.
.
As in the case of BOD, desizing and scouring are mainly responsible for the . Although factory C uses more thermal energy per kg of product than factory A, its VOC releases are lower, mainly due to the use of quality coal with a high calorific value.
. Factory B uses oil as its main energy carrier, which results in lower VOC emissions than coal and gas burning.
B. Assessing and benchmarking social performance
This section presents results of assessing the performance of factories A, B and C with respect to a set of in-factory social parameters (see Tables VI to VIII Factory A complies fully with 60 per cent of ILO conditions relating to occupational health and safety. The rest are either adhered to only partially or not at all. It may be noted that factory A also has very high levels of VOC emissions. This, combined with inadequate emphasis on safety and health conditions within the factory, could cause severe distress for workers. Presently there is no system of monitoring air pollution within the factory and consequently management and workers are not directly aware of the high levels of VOC in the workplace.
There is no violation of nondiscriminatory standards in terms of gender, age or other aspects. However, the female to male ratio of employment in the factory is extremely low, with only 28 women employees as opposed to 1,773 male (1.5 per cent).
. The communication policy within the factory is poor. There is no corporate environmental policy and workers are consequently unaware of the importance of conserving resources such as water, which is used excessively in factory A.
. Training, education and awareness programmes are non-existent and skill upgrading is lacking. If workers were made aware and trained on the proper usage of chemicals, it would be possible to reduce water consumption levels and also to reduce BOD levels in waste water discharged.
Inference: Factory B
. Factory B's performance is quite satisfactory on the social front, except for conditions relating to occupational health and safety. It does not have any provisions for training temporary workers on health and safety procedures. Moreover, the company, despite being a relatively large one, lacks a safety committee and internal procedures for safety and health.
No overt discriminatory practices were discovered and the company employs a relatively large number of women (approximately 32 per cent of total workforce is female).
. Factory B has a good communication policy and training programmes for workers. This may be one reason for low levels of COD discharge as workers are given training on the proper usage of chemicals.
. Factory B adheres to corporate codes of conduct on environmental and social 
VI. Conclusions
The framework for self-assessment of environmental and social conditions presented here enables companies in developing countries to benchmark their performance against international, national, corporate and ecolabelling requirements. The implications and lessons learned from applying this framework are useful for policy makers in the national and international arena, as well as for corporate managers in developing and developed countries. Key points include the following. The assessment was found particularly useful for identifying areas for improvement in the adoption of cleaner technologies and in corporate practices relating to occupational health and safety provisions, training, education and awareness of workers.
The case studies show that improvements in environmental protection can be achieved faster and would be more sustainable if accompanied by improvements in social aspects of the production process. An important though often neglected link exists between the training and skills upgrading of workers and conservation of inputs such as water and energy.
The case studies highlight the fact that for export oriented firms, the corporate codes of ethics of large international buyers is more instrumental in bringing improvements in the social and environmental performance than international guidelines such as those recommended by the ILO, World Bank, WHO etc.
The case studies underline the importance of an adequate policy framework for achieving better environmental and social performance. In many countries the nonexistence of policy incentives and prolonged subsidies has led to overuse and waste of raw materials and inputs. Greater reliance on market-based instruments by governments is a prerequisite for better performance.
Assistance to enterprises in using the framework elaborated in this pilot study is necessary and should focus especially on small-and medium-scale enterprises that cannot afford continuous assessment or upgrading the skills of workers through training. Governments and industrial associations can play a leading role in providing such businesses with the necessary information, resources and capabilities.
In order to provide companies with the methodology designed through this pilot study, UNIDO has developed the software COMPARE (cleaner operations and manufacturing for productivity and resource efficiency). It is a knowledge-based tool, structured to obtain information about various aspects of the cotton textile industry, as well as to assess an organisation's performance vis-a Á -vis international, national and corporate standards [3] .
Notes
1 Currently, these requirements prescribed iǹ`c odes of conduct'' focus particularly on social values, whereas environmental issues are usually missing. See UNIDO (1998). 2 Fifteen external and ten UNIDO professionals formed the project team. In detail three textile engineers, two experts on LCA, six industrial/ environmental economists, four industrial engineers, six system analysts, one database development software analyst, one human resource development analyst and two peer reviewers were involved. 3 Software includes information related to: the process, chemicals and equipment used in cotton textile processing; safety precautions; social welfare issues related to the textile industry prescribed by ILO, national legislations of India, Indonesia and Zimbabwe and SA 8000 standards on social accountability developed by the Council on Economic Priotrity Accreditation Agency etc.; code of ethics prescribed by some of the large multinational corporations in the cotton textile sector; pollution prevention measures together with case studies to illustrate the techno-economic feasibility of these measures.
This report is a synposis of`R esponding to global standards: a framework for assessing environmental and social performance of industries'' by Ritu Kumar, Nebiyeleul Gessese and Yasuo Konishi, United Nations Industrial Development Organization (UNIDO), May 1998. The opinions, figures and estimates set forth in this article are the responsibility of the author, and should not necessarily be considered as reflecting the views or carrying endorsement of the United Nations Industrial Development Organization.
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